
be well Into \'<\" \. ':'\ ~0" ember, and possibly
TAG-J and L~G·~ as '.~ d. T:\G·6 and TAG· 7
are expected to :z:'"e more lime. TAG·6 has linked
its schedule :J the ae:\ Illes of TR~ lo. and
should comple:e ::s "~0rk ,hartly afln TR~1.6

completes its ',I,ork on a DEeT-based air inler
face for wireless PBXs.

Given the at>O\c. it is possible that balloting of
some of the TR TSB S12.ndards will becin as earlv
as year-end J99~. The balloting proc~ess can b~
characterized in three parts: filling out sand
returning the ballet: cemment resolution (if nec·
essary): and reaffir:na tion ofballot resulLS as a result
of comment resolution (if necessarv).

A period of approximately six weeks is required
for filling out and returning the ballot. Comment
resolution continues until it has been determined

··.-:;7:.·.~:':-::.::::;f.' he fTC reduced the number ofair
interface proposals from sixteen to seven. TIle first of these
proposals has completed draft text; most of the other
proposals are ne(lr completion. Balloting of at least one
proposal ma.v begin as soon as year-end 1994, and potential
product availability may be as soon as late 1994.

that comments have been sufficientlv resolved.
This is not expected to take longer than ~ight weeks
(sufficient time for the JTC to convene t\lo'ice). How.
ever, commer.t resolution could take lom:er, or
could take considerably shoner. If substantive
changes are made during comment resolution, an
additional four,week period is required to allow
for reaffirmation or chanl!e of the ballot as a
result of comment resolution.

Usuallv, a draft ten is sufficientlv stable when
a document goes :0 ballot. so that a manufacturer
can be reasonably comfortable in proceeding with
the final aspects ofproduct development. .-1.ssuming
balloting occurs early 1995, there is a potential
for product in srr.a!l quantities to become avail
able toward the er:d of 1995, and initial deploy
ment of PCS in j 9SS.

Summary

T
wo major st:Jndards devc lopin& c'ganiz.:ltlons,
Committee Tl and TIA. have been address
ing thc de\clopment of pes standards for

the past three-to·four years. To facilitate stan
dards development of PCS air interfaces, these
l\'.'0 organizations established the JTC on Wire·
less Access. A JEM was conducted to develop
high-level requirements to [arm the basis from which
theJTCcould perform iLS task. Tne JTCreduced the
numberofair interface proposals from sLxteen cown
to seven. The first of these proposals has com·
pleteddraft tex1. and most of the other proposals are
near completion of draft text. Balloting of at least
one proposal may begin as soon as year-end 1994,
and potential product availability may be as soon
as late 1994.
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Introduction

The introduction of cellular service in late 1983 was a cannon shot in the
second revolution in communications - mobility. By 1992, over 15
million Americans used pagers and over 11 million used cellular
telephones. In the fall of 1993, another shot could be 'heard as the FCC
announced the structure of the new Personal Communications Services
(PCS) industry.

New PCS will combine with existing services such as cellular and paging
to fundamentally change the way millions of Americans communicate. By
2003, we predict over 52 million subscriptions for cellular telephones, 65
million subscriptions for paging and messaging services, and 31 million
subscriptions for New PCS. Additional tools such as mobile satellite
terminals, special mobile data services, and advanced dispatch services
will also help our diverse economy communicate without the constraints
of wires. In sum, this study forecasts 167 million subscriptions to PCS
services by 2003.

The Personal Communications Industry Association (formerly Telocator),
conducted this study to evaluate the growth, composition, and
characteristics of the future personal communications industry through a
survey of mobile communication's industry leaders. The results of the
survey indicate the pace and extent of the second communications
revolution as America moves into the next century.

History of this Study and Forecasting :\Iethodology

In 1992, PCIA completed its first PCS I\tlarket Demand Forecast. Since
its release, the report has been cited in Congressional hearings, quoted in
trade media, examined by \Vall Street analysts, and referred to by
companies in the telecommunications industry to support market analyses.
This year, PCIA updated the tindings to reflect new data from over 100
PCS marketing and technical trials conducted in the l'nited States during
the last year and a half

PCIA, which consists of oyer 450 companies engaged in developing
services and products for the personal communications industry, defines
personal communications service (peS) as "a broad range of
indl\'idzw!i:::e::d telr::cOn1l11Zillic\ltiol1s services that enable people or dc:vices



to communicate independent of locatioll." The pes family of services
includes New PCS 1800-2200 rvfHz, cellular, paging, Srv1R\ESrv1R, and
dedicated data services. It is PCL-\'s view that PCS services will
revolutionize the way people communicate, and bring wireless
communications to a mass market through lower priced equipment and
service charges.

PCIA solicited information from a qualified "key list" of PCIA member
companies from our membership. Respondents include representatives
from cellular carriers, paging carriers, network and CPE manufacturers,
interexchange carriers, LECs, independent marketing research firms,
government research agency data and PCS entrepreneurs. For the purpose
of the survey, PCS demand was broken down into eight primary services:
New PCS, cellular, paging, SMRJESMR, dedicated data, satellite, wireless
PBX, and cordless phone. Since Wireless PBX and cordless phone are not
considered carrier services, this study focuses on the six primary carrier
servIces.

A "key list" of industry experts provided data for each of the eight
services regarding total anticipated service penetration, business
penetration, equipment and service pricing for Year 1998 and Year 2003
(five and ten year forecasts). Respondents were also asked to indicate if
information came from primary, secondary or company estimates. This
year PCIA's responses included more primary and secondary estimates,
reflecting better data available from market trials.

The methodology PCIA used tracks subscriptions to mobile services, not
individual subscribers. The distinction is particularly important \vhen
reviewing aggregate subscriptions across services. Total subscriptions will
always be greater than total subscribers because many individuals will
subscribe to multiple services. Today, for example, there is a growing
base of customers that utilize both paging and cellular. As the findings
below point out, it is conceivable that PCS will open up new opportunities
for customers to use new service offerings with multiple services.
Statistical information was calculated using the consensus building Delphi
method (removal of the high and low response, and averaging the
remaining sample.)

The following primary findings have been prepared as an infom1ation
resource for peL\.. members, the financial community. federal regulatory
agenci~s. and the public.



pes Technologies Forecast
1993 - 2003

1993 1998 2003
......................................................................................................................................................................~ ·..· · ·..·..······ ······ ·..·T ·..· · ···..··· ,
Service I Subs. IPenetration Subs, \penetration!s Yr. subs.' Subs. Penetration ,S Yr. Subs. i

I(milliOnS)', (% of pop) (millions)! (0It) of pop) ~ % Increase (millions) (% of pop) I% Increase ~
···· __·__ ·N·~;IJ·_pcs·········I·········· ..············ ·1···..········.. ····..· ·· .. ··· ········~:·~~ .. _·.. 1·· ···3:1·% ······1·· ···..·..;1:·11-..·· ..·_··-10~;k ..··..···I·· ~6;:·9·% ..·.. ··!
················································1·····························1 ·.. ··· .. ····· .. ·· ..···· .. ···· ·· · ·· ·..· ·T..·..·..· · · ·· ·..· ·· · ·····l···.. ··· · ·····.. ······.. ··~

Satellite ! 0.1 I .04% 1.32 0.5% ~ 1224.0% 4.11 1.4% I 210.8% :
················································1····· \ ··.. ······ .. ··..· ·····, ·· ..· ·.. ·.. ·· .. ··1··· .. ····· 1 1 ;

Paging I 19 I 7.4% 36.6 I 13.3% ~ 93.7% 65.3 21.7% I 77.4% \
··..· ·· ··..··..··..·~·· ····.. I·····..··· ··..· ····r ·..oY

•• ..
oY

••••·• -. .. •• •• '"~·.. _ ..··--··..• .. ··_..•..••..• ..• ..--·_··· ..• .. t· .. ·_..··· ····..__·--· I·~··---_·· -~..__._.., __ ~

Dedicated Data I 0.05 i .02% 3.36 I 1.2% i 6630.2%· 5.65 1.9% I 67.8% :
I I 1 I:.............................................................................! ~ ········· ..·..· ·..··· ..·r······..·..·.. ··.. ·~··········t···· ~ ·· .. ···..···· ·.. ···· ..1······· ..·..······· ·..·.. ····· ~ ~

Cellular , 13 I 5.0 Yo 33.07 I 12.0Yo 1 154.4Yo 52.3 17.4% 58.1 Yo ~
···· · ·..· j· ..· · l ..· ·..· · · ·· r · ·..·..· t r j

1....~~.~~~~~~_R~ __'-_1~5 __ II_._~6~_._..~:~~ __L_~~9% 1_24~.7%__L~95 3.0% 72.6%_,

I··~··, .. l~·~·.... ·<··,,1 I: I :• $ orc~" r"'( .,..... : :

1'-:~;i(;:~;I;l~.:~·J~\f;:~lJ~\)j!:~~~I~I~~~·~L_Ltl~.~:~;)I
The following US popUlation figures were used: 1992/255 million; 1993/258.5; 1998/275.8 million;
2003/300.3 million.

Note: Total SUbscriptions includes individuals with multiple subscriptions across services (i.e. there are more
subscriptions than subscribers).
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Primary Findings

The attached "pes Technologies Forecast" sununarizes aggregate
statistical findings for the six carrier based services. The primary findings
were developed from these findings. The next section lists assumptions
PCIA took into account in developing the analyses below.

The primary findings include the following:

o All eight pes Sen/ices studied will continue to grow, despite
increased competition. (See attached "PCS Technologies Forecast"
page. ) Available market research indicates that there is a very high
amount of unmet demand for personal communications. Decreasing
prices, advanced technologies, and creation of licenses will enable service
providers to fill the demand gap.

o ~luItiservice use is expected. The complementary nature of PCS
services will create a market in which users of one wireless service may
adopt additional services to enhance overall functionality. For example,
cellular users may adopt an alphanumeric pager for message screening and
response queuing, or companies with many mobile workers already using
PCS may install a wireless PBX. Since PCIA's results show that a person
is likely to use multiple services, and the demand for more than one
service per subscriber may be high, the forecasts refer to quantity of
subscriptions, instead of subscribers.

o The respondents see the New pes as adding new value to the
industry. New PCS is not expected to replace any existing wireless
technology studied, although increased competition will certainly affect
the growth rate of the other services. Rather, respondents see the new
services as adding new value to the industry by complementing existing
services, and increasing demand for all wireless services.

o A wide array of senices is developing, each with its own specific
functionalities, service mix and market advantages. These senices
each have varying price points and levels of technical complexity.

o Residential service growth: New pes will be heavily oriented to
consumer service. Results show that business penetration for New pes in
Year 5 is a modest 30%. sug£estin2 that New pes will not necessarilv

~~ - ~
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follow the traditional pattern of business to consumer migration; rather
pes may begin with the non-business or residential customer. Our results
also showed paging, and to a lesser extent cellular, further expanding into
the residential marketplace.

o Data pes: As with the landline conununications, data will
comprise an increasing share of total wireless communications in the
future. This was reflected by data services growth in cellular data
(anticipated 2.69% penetration in 2003). Voice-plus-incremental-data is a
strong component of New PCS demand, and participants projected over
70% of New pes usage will include some type of data service.

o Deployment: Demand is dependent upon the timing of service
deployment. The data illustrates that ESMR will grow earliest followed
by CDPD, and fmally New PCS voice and data serv-ice.



Assumptions

The following assumptions were used by the survey respondents in
formulating their market estimates:

o Penetration is based on US population figures that assume 1.5% annual
growth: 1992 / 255 million; 1993 / 258.5 million; 1998 / 275.8 million;
and 2003 / 300.3 million.

o Recently we received end of year 1993 reported penetration and
subscriber figures for New PCS, Satellite, Paging, Dedicated Data,
Cellular and SMRJESMR. Wherever possible, five and ten year grO\vlh
figures use the 1993 figures as the baseline.

o Service descriptions and capabilities are based on definitions set
forth in the Telocator (PCL4) Service Descriptions Document for Personal
Communication Services. This document is available at PCIA.

o We assume the existence of a fully competitive environment, where
services coexist simultaneously and the demand for one service may
influence the demand for others.

o Existing services evolve into more mature services possibly offering
greater functionality. For example, paging services evolve to advanced
paging where customers are offered greater messaging capabilities.
The survey matrices listed these services together and a single forecast
was requested.

o Cellular, Advanced Cellular, ESrvIR, and New pes share
similar service descriptions. Although at the point of licensing these
services may not all provide the same set of capabilities, it can be
assumed that over time each will meet their full range of capabilities as
described in the Service Descriptions document.

o Quantity of subscriptions \vas used; not quantity of subscribers. For
instance, New pes 1800 and other listed services may include a pager for
call notification. Subscribers for such multiple services were counted as
both a New pes 1800 customer. for example. and a paging customer.
\Vhen a single customer uses more than one type of service. the customer
is included in each service count as one subscription.



Additional Note:

Coverage area requirement: The original survey and subsequent
analyses did not stipulate a service coverage area requirement, or analyze
its effect on demand. The industry knows first hand from pes market
trials, and from experience in cellular and paging, that coverage is one of
the most critical factors in demand for a PCS service. In addition, the
FCC has mandated that 90% of the population must be covered by the
New pes networks, by Year Ten.

The FCC's Second Report and Order on pes

On September 23, the FCC's Second Report and Order ruled that the new
spectrum in the Emerging Technologies Band would be allocated to the
industry for PCS, and designated the market sizes service areas, and
eligibililty. Seven new spectrum licenses per market are to be auctioned
to the public for PCS service within the 1850-1970 MHz band and the
2130-2200 band. Of the licenses, wo will be 30 NIHz, one will be 20
~1Hz , and four in the upper band will be 10 N1Hz. The size of the service
area corresponds to the Rand NfcNally designations of Basic Trading .Area
(BTA) and N1ajor Trading Area (MTA) for the two 30 MHz licenses in
the lower band. The licenses can be aggregated up to 40 ;\11Hz total. The
Second Report and Order on pes established operating rules including
eligibility criteria for cellular carriers, and establishment of a 90%
coverage requirement for PCS carriers by Year 10. For additional details
on this ruling, please contact PCIA or the FCC.

Conclusion

The respondents of this survey and the PCIA membership have been
waiting in anticipation for the rules and regulation that will govern PCS
services to be finalized, so that business strategies and critical decisions
can be made. As these important rulings are completed, PCIA is in a
constant process of analysis, and \ve \v'lll continue to serve our members
and the telecommunications community by producing industry forecasts as
needed.

The US pes industry is fortunate to have an FCC that supports rapid and
efficient deployment of a new PCS industry, .\s New PCS ignites the
second '\vireless re\'olution". as paging and messaging services ex.pand to



new markets, as cellular maintains a strong subscriber base and diversifies
service offerings, and as ESMR offers new wide area coverage service
offerings, PCIA members will continue to inform Wall Street, Congress,
federal regulatory agencies, and US industry on technical and market
developments that affect the wireless industry.

For more infonnation, please contact the Personal Communications
Industry Association at 202 467 4770 voice or 202 467 6987 fax.



Service Specific Findings

NE\V pcs: Although New pes \vill clearly start service later than other
existing wireless services, dynamic growth is expected to continue for the
next decade. With service deployment anticipated for approximately
1995, total penetration is expected to grow to 3. 1% by 1998 (8.5 million
subscriptions) and reach 10.4% penetration in 2003 (31.1 million
subscriptions.) The Year 5 to Year 10 growth rate is projected at 264%,
the highest maintained gro\vth rate of the services studied.

PAGING: With a lower price point, demand for paging and messaging
services will remain strong. roday's over 19 million subscribers are
predicted to grow to 36.8 million by 1998, with a predicted total
penetration of about 13%. (This indicates a 1993-1998 increase of
93.70/0) Results suggest Year Ten penetration will reach close to 22%,
indicating that over 46 million new paging/messaging subscriptions will
be registered by 2003, many of which will be consumer or non-business.
Paging maintains the largest market share, anticipating 65 million
subscriptions in 2003.

CELLULAR: Demand for cellular services will increase dramatically
from 13 million subscriptions in 1993 to 33 million in 1998, a 154%
increase. Cellular penetration is expected to grow from a reported 5%
penetration at year end 1993 to approximately 12% penetration in 1998
and 17.4% penetration in 2003. Cellular is predicted to have the second
largest number of subscriptions in 2003: 52 million.

ES~IRJSMR: Our respondents predict that ESMRJS~lR use will be over
90%> business based. Anticipated penetration in Year 5 is 1.9% (5.1
million subscriptions) representing a fi\'e year gro\\i1h rate of about 246%.
Year Ten results predict penetration of about 3% (8.9 million
subscriptions). Customer premise equipment (ePE) prices are expected to
be relatively high, (5467 average in 1998, dropping to 5275 in 2003).
This price level is second only to satellite ePE.

DEDICATED DATA: Anticipated to be positioned primarily for
business users, our results show grO\\1h from 50,000 subscriptions in
1993, to 3.36 nlillion in 1998. representing an increase of over 6600%.
The results forecast about 5.6 million subscriptions by 2003. The



networks will provide added value through increased flexibility and
mobility for those businesses that require such services.

SA.TELLITE: The highest priced of the pes services examined, ePE
price will be S1200 in 1998. Satellite service will be over 98% business,
and will serve about 1.3 million subscriptions by 1998, and over 4 million
subscriptions by 2003. Although satellite networks may have the fewest
subscriptions of those we examined, the Year Ten grO\vth registers at
211%.

WIRELESS PBX: Wireless PBX data in our survey had a relatively
wide variance of responses on ePE price, monthly service charge, and
penetration. This may suggest some confusion within the industry about
this products' relative positioning. Based on data received this report does
not make any conclusions about WPBX services.

CORDLESS: Nominal growth in the cordless market is anticipated, the
product will remain a primarily residential product.
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Primary Findings

<a All 8 services will continue to grow despite competition.

fJ Multiservice use is expected.

G New pes adds new value to industry (whole pie grows).

~ Wide variety of service offerings expected.

lit High potential for residential service growth.

~ Data pes -70% of new services expected to offer data.

I;) Timing of service deployment expected to affect demand for specific
services.

IThe Per~'01uli Commullicatiolls Illdustry Associlltioll
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... This report shows projected demand for pes Services
subscriptions for Year Five (1998) and Year Ten (2003).
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The results were derived from a pes industry survey
conducted over 4 months by The Personal
Communications Industry Association, (formerly
Telocator.)

Over 30 companies involved in pes responded to the
survey.

Results are provided in terms of population based
penetration and quantity of subscriptions for each

.
service.
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Personal Communications Services (peS)
is defined by' PCIA as II a broad range of individualized
telecommunications services that enable people or
devices to communicate, independent of location. 1I

pes technologies examined in this report include:

• New 2 GHz pes
• Satellite
• Paging
• Dedicated Data
• Cellular
• SMR/ESMR'
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2003 Wireless Demand Distribution

In Year 10 we forecast 167.4 million wireless
subscriptions according to the following distribution:

· ..... . . . .......

. . .
., ,.
. ...

Paging 39.0%

Dedicated Data 3.4°ib

Satellite 2.5%
/

New pes 18.60/0

SMR/ESMR 5.30/0

Cellular 31.2%

I
~
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1998 Wireless Demand Distribution

In Year 5 we forecast 88.3 million wireless
subscriptions according to the following distribution:

Paging 41.7%

Dedicated Data 3.

Satellite 1.5%

m,:ii::cNew pes 9.70/0
_.._~~~wJ\~t

SMR/ESMR 5.9%

Cellular 37.5%

.. . .; nil: Persollal COlJlIIIUllic{ltioll~·ltulu~·L1yA.')~·ociatioll
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Total 1993 Wireless Demand Distribution
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In 1993 there were 33.7 million wireless
subscriptions according to the following distribution:

--Dedicated Data 0.10/0
-SMR 4.50/0

Cellular 38.60/0

Paging 56.5%
\

Satellite O.3°k
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